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(54) Device for personal communications, data collection and data processing and a circuit card 



(57) A device for personal communication, date collection and data processing, which is a small-sized, 
portable end hand-held work station comprising a data processing unit (2); a display (9); a user interface 
(10, 1 1); e number of peripheral device interfaces (12, 17); at least one memory unit (13); a power source, 
preferably a battery (3); and an application software; also comprises a camera unit (14). The camera unit (14) 
comprises a camera (14a), preferably a semiconductor camera, and optics (14b) connected thereto, which are 
placed in the housing (1 ) of the device. Alternatively, the camera unit (14) is fitted on a PCMCIA card (15) which 
can be connected to the PCMCIA card slot (16) of the device. 
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DEVICE FOR PERSONAL COMMUNICATION S. DATA CO LLECTION AND DATA 
P ROCESSING , AND A QIRCMIT QARP 

The object of the invention is a device according to the introductory part of 
Claim 1 for personal communication, data collection and data processing. The 
device consists of a small-sized housing comprising a data processing unit 
which contains a data processor with peripheral circuits and memory units, a 
display, a user Interface, a number of peripheral device interfaces, a power 
source, preferably a battery, and application software. 

Another object of the invention is a circuit card according to the introduction of 
Claim 8 which can be fitted to the card slot arranged in connection with a 
device intended for personal communication, data collection and processing, in 
particular. 

Personal communication devices and/or mobile organisers, such as notebook 
computers and the like, known from before, are small, light-weight, portable 
and hand-held or laptop workstations. A number of accessories and application 
programs which offer service functions can be installed in such personal 
devices, when necessary. A such notebook computer is disclosed in 
international patent application WO-93/14458. 

The notebook computer can be equipped with an electronic scanner by means 
of which both text and figures can be read into the memory of the computer. 
This helps to eliminate the drawbacks of small keyboards, in particular. Data 
required In many connections, such as contact information Included in business 
cards, can be read into the memory of the computer. However, electronic 
scanners comprise fine-mechanical parts which wear and may cause problems. 
Especially paper feeding arrangements fitted in small notebook computers are 
problematic. 
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The general purpose of this invention is to provide a new device for personal 
communication, data collection and processing which improves communication 
especially between a user and the device, A special purpose of the invention is 
to provide a device for personal communication, data collection and processing 
which makes It possible to collect data efficiently and to communicate with the 
environment. This is accomplished by the characteristic features of the 
invention, disclosed in appended Claims 1-7. 

Another purpose of the invention is to provide a new interface card which 
makes it possible to improve the data collection systems of small 
microcomputers, in particular. This is accomplished by the characteristic 
features of the invention, disclosed in Claim 8. 

An advantage of the invention is that one and the same device, personal 
communications, data collection and processing comprises an easy-to-use data 
collection device, efficient data processing equipment (programs) and data 
transmission equipment. 

The invention is described in the following in more detail with reference to the 
appended drawings In which: 

Figure 1 shows a device according to the invention for personal 
communication, data collection and processing, in which the data collection 
device is implemented by means of an integrated camera unit; 

Figure 2 shows another device according to the invention for personal 
communication, data collection and processing, in which the data collection 
device is implemented by a camera unit arranged in a PCMCIA card; 

Figure 3 shows a device for personal communication, data collection and 
processing, in the form of a block diagram; 
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Figure 4 shows a PCMCIA card, i.e., a PCMCIA camera card comprising a 
camera unit as an essential part thereof; 

Figure 5 shows a block diagram of the camera unit; 

Figure 6 shows a device according to the invention, whose display illustrates an 
example of an application related to the camera unit; 

Figure 7 shows a device according to the invention for personal 
communication, data collection and processing, comprising a replaceable 
keyboard; 

Figure 8 shows a device according to Figure 7, comprising a digitizer pad 
instead of the keyboard; and 

Figure 9 shows the device of Figure 7 when closed. 

Figures 1 and 2 show two application examples of the device according to the 
invention for personal communication, data collection and processing. A block 
diagram of such device is shown in general form in Figure 3. The device 
according to the invention is called a notebook computer in the following. 

A notebook computer is a small, portable work station. The external dimensions 
of its housing 1 are preferably In the order of 170 mm x 85 mm x 30 mm 
(length x width x heightl and the weight 1000 g at the most, preferably 800 g 
or less. The device is preferably arranged to operate by one or more batteries 3 
(Figure 3) which are fitted replaceably inside housing 1 . 

The notebook computer comprises data processing unit 2 (Figure 3) which is 
preferably arranged on one semiconductor chip. Data processing unit 2 
comprises processor 4 which is preferably a low power RISC processor. Data 
processing unit 2 further comprises input/output controller 5, display controller 
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6, memory controller 7 and cellular mobile phone controller 8. In addition, data 
processing unit 2 comprises connection buses and cables between different 
controllers and the data processor which are not separately shown in the block 
diagram of Figure 3, 

The notebook computer further comprises display 9 which is arranged, in the 
application examples of Figures 1 and 2, fixedly in connection with housing 1 
on large side 1 a thereof which is essentially of a rectangular shape. Display 9 is 
provided, for example, by a liquid crystal display, the resolution of which is at 
least 640 x 200 pixels 2 and the dimensions In the order of 130 mm x 70 mm. 
Display 9 is connected to display controller 6. 

The notebook computer also comprises keyboard 10 and/or mouse/track ball 11 
as a user interface. Keyboard 10 and track ball 11 in this application are 
arranged fixedly to the notebook computer in the vicinity of display 9, The 
notebook computer preferably comprises infrared iink 12 by means of which the 
connection with peripheral devices, such as a printer, another microcomputer or 
the like, is provided. Keyboard 10, mouse/track ball 11 and infrared link 12 are 
connected to input/output controller 5, as shown in Figure 3. 

The notebook computer further comprises one or more memory units 13. The 
memory unit can be Implemented by means of SRAM, EEPROM and/or FLASH 
memory circuits, for instance. The operating system and preferably at least part 
of the application programs are recorded in memory unit 13. In addition, 
memory unit 13 contains a sufficient amount of read-write memory space. 

The notebook computer further comprises a data collection device which is 
implemented by means of a camera unit. The embodiment of Figure 1 
represents camera unit 14 (Figure 3) fitted in housing 1 of the notebook 
computer as a stationary part thereof. In this application, camera 14a of camera 
unit 14 and related optics 14b are arranged on the same side of the housing as 
display 9, though a different disposition is also possible. Camera unit 14 is 
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connected via input/output controller 5 to data processing unit 2 (Figure 3). 
Camera unit 14, which is represented in the form of a block diagram in Figure 
5/ consists of camera arrangement 140 which comprises camera 14a provided 
with suitable optics 14b, and image processing unit 14c connected to the 
camera arrangement. This data collection unit can be used to transfer data 
presented on paper or the like as well as an image taken of the surroundings, 
for instance of a person, to the notebook computer to be processed further. 

In the notebook computer application of Figure 2 camera unit 14 is fitted in a 
circuit card, preferably in PCMCIA card 15. Camera 14a and optics 14b of 
camera arrangement 140 are integrated in this card 15 together with their 
peripheral electronics, i.e., the image processing unit 14c {Figure 5). The circuit 
card, i.e., camera card 15, in turn, can be fitted into the card slot, such as 
PCMCIA card slot 16, of the mobile organiser. Camera 14a of the embodiment 
of both Figure 1 and Figure 2 is implemented as a semiconductor camera, 
preferably as a small CCD (Charge Coupled Device) camera. The adapter in 
PCMCIA card slot 1 6 is connected to input/output controller 5, as illustrated in 
Figure 3, It is obvious that other corresponding, applicable PCMCIA cards, 
which meet the standards drawn up for card slots, can also be fitted into this 
card slot 16. 

The notebook computer further comprises a radiotelephone, i.e., cellular mobile 
phone unit 17, preferably as an integrated part thereof. It is connected to 
cellular mobile phone controller 8 of data processing unit 2 and to 
receiver/transmitter antenna 18. In the case of a telephone set operating in an 
analogue cellular network, a modem is preferably connected to cellular mobile 
phone unit 17. Cellular mobile phone unit 17 is based on the standard cellular 
mobile phone technology. Both data and speech can be transmitted via 
integrated cellular mobile phone unit 17. The data transmission properties are 
based on an analogue modem and the GSM data interface, for instance, the 
technology of both of them being conventional. For a speech connection, 
miniature speaker 19 and microphone 20 can be arranged in the housing of 
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notebook computer 1 on both sides of display 9. The notebook computer can 
then be used in the same way as a conventional hand-held telephone. 

An additional part of the notebook computer is software applied for it. It is 
recorded in memory unit 13. Using the software, the user controls different 
functions of the mobile organiser as required. The functions related to the 
notebook computer include, for instance: telephone services which are based 
on the cellular mobile phone (data transmission and/or speech transmission 
properties), facsimile services, electronic mail, short message service/SMS, a 
calendar and scheduler software, a clock with alarm clock functions, camera 
functions to record images and paper documents, as well as computer, i.e., PC 
Interface functions for transferring information to PC applications. 

Camera unit 14 operating as the data collection device is considered more 
closely in the following. Camera 14a and optics 14b connected thereto are 
fitted to PCMCIA card 15 in the camera unit. The Personal Computer Memory 
Card International Association, i.e., tfie PCMCIA was formed in order to 
advance the exchangeability of integrated circuit cards In computers and other 
electronic devices. Consequently, the PCMCIA cards are standardised cards 
which are applicable for both memory cards and expansion cards of peripheral 
circuits, i.e., for input/output cards. Camera card 15 described herein is based 
on the standard mentioned above in which camera arrangement 140 and 
peripheral circuits required by it are integrated in the standard card. Figure 4 
shows a physical model of a possible PCMCIA card 15 in which camera unit 14 
is fitted (n the thickened part 15a of the card. Camera 14a, such as a CCD 
(Charged Coupled Device) camera, is preferably a camera focused on a fixed 
distance and it is preferably fitted to the centre part of the enlargement 15a of 
the card. Camera 14a with Its optics 14b is arranged so that the image field 
14d of the camera opens up perpendicular to the surface of card 15, Adapters 
15b are arranged at the other end of card 15 to connect the card to the 
PCMCIA card slot 1 6 in the notebook computer and to the counter connectors 
in the card slot. 
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In principle, the structure of both camera card 15 and camera unit 14 conforms 
to the block diagram shown in Figure 5. Camera card 15 consists of camera 
arrangement 140 which comprises camera 14a and optics 14b # image 
processing unit 14c, battery 21 and interface 22 to external systems which in 
this case is a standard PCMCIA interface concerning camera card 15. Image 
processing unit 14c comprises microprocessor 23 and a number of memory 
units 24. Optics 14b are provided by a suitable lens arrangement, by means of 
which a sharp Image is obtained of the object to be scanned in on the image 
plane of camera 14a. Camera 14a is preferably implemented as a CCD camera 
comprising a two-dimensional light-sensitive CCD sensor, the resolution of 
which is from 250 k pixel as high as to 26.2 Mpixel. Memory units 24 
preferably comprise two kinds of memory units: volatile memory units, such as 
DRAM and SRAM units used as scratch pad storages, and non-volatile memory 
units, such as FLASH and EPROM units which are used as base program 
memories. Power to the PCMCIA card is supplied via the PCMCIA interface 
from the notebook computer. Battery 21 is mainly used to ensure that images 
are maintained in the volatile memory units if the PCMCIA card is detached 
from the card slot. Battery 21 can be also used for the same purpose in camera 
unit 14 (Figure 1) integrated in the notebook computer. 

Camera unit 14 functions in the following way, whether it is fixedly integrated 
to the notebook computer or connectable to the card slot of the notebook 
computer as camera card 15: a picture of a document or three-dimensional 
environment taken by camera 14a through optics 14b is transferred to image 
processing unit 14c and through its microprocessor 23 to memory unit 24, 
such as RAM. When the user wishes to view the picture thus taken on display 
9 of the notebook computer, he/she can do that immediately. The desired 
image information is read from memory unit 24 by means of microprocessor 23 
of camera card 1 5, and the image information is transmitted to processor 4 of 
the mobile organiser along PCMCIA interface 22 or a corresponding interface 
and further to display 9 via display controller 6. Image processing unit 14c 
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processes the image Information into a suitable form to be presented to the 
user by the mobile organiser. 

The image information recorded in camera card 15 can be scanned in either by 
the mobile organiser or by another computer and/or device provided with a 
PCMCIA interface or the like. It is possible to edit the picture by an external 
computer and the modified picture can be recorded again in memory unit 24 of 
camera card 15. By virtue of battery 21 f the operation of microprocessor 23 of 
image processing unit 14c and that of memory unit 24 is assured in all 
circumstances. 

Camera unit 14 comprises a character recognition software which is similar to 
that used in computers provided with pen interfaces, for instance. Previously 
known pattern recognition software can be used to recognise graphical objects. 
After a text and/or an image has been scanned in the notebook computer, the 
user can start an application program to process the data to suit his/her 
purposes. 

The application program of camera unit 14 functions, e.g., in the following 
way: business card handier application 36 (Figure 6} is selected for the 
application program* The user first scans in the business card by camera 14a, 
then the picture of the business card and the information contained In It are 
transferred from camera unit 14 to memory unit 13 of the notebook computer 
and via data processing unit 2 to display 9. After the scanned image 34 of the 
business card is visible on display 9, the user opens business card handler 
application 36 and key fields 35 of this application appear on display 9, as 
illustrated in Figure 6, Key fields 35 have been recorded in the database. The 
user selects a suitable field 34a from the business card and drops it to the 
correct key field 35a of the business card handler application. The selection and 
dropping are made by means of the mouse or track ball 11. The fields required 
are selected from picture 34 of the business card and dropped to corresponding 
fields 35 of business card handler application 36. After the above-described 
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procedures have been carried out, the information contained in the business 
card can be used as address directory for letters, as telephone memo 
information or for other suitable purposes. 

Other kinds of information can also be scanned in the notebook computer by 
means of camera unit 14. The document can be a note written on a paper by 
hand, for instance. The user scans in the document, stores it in the memory 
unit of the notebook computer and processes it as required. A graphics handler 
software can be arranged to function with camera unit 14. It can function in 
the following manner: the user draws a graphical object such as a circle or a 
line, on a paper. The images are scanned in by camera 14a to memory unit 13 
of the notebook computer and the user starts the graphics handler software 
using the keyboard or the mouse. The scanned picture of the graphical object is 
then shown on the display. The user can select a picture on the display and 
modify the object by means of the graphics handler application to took like a 
desired object, such as a regular circle. 

The user can also select the character recognition software after the picture on 
the paper is scanned in the notebook computer by camera unit 14. The 
character recognition software converts the hand written text into ASCII 
characters. Indistinct characters are guessed by the software or the user is 
asked for further information. 

The simplest alternative is to store the information scanned In memory unit 1 3 
of the mobile organiser by camera unit 14, in the form of a bitmap. This type of 
image information is used in facsimile/telefax transmission. The same kind of 
image storing can also be used for storing incoming telefax messages. 

The telefax functions can be implemented in the following way: the user writes 
notes on a paper and the characters on the paper are scanned in memory unit 
13 of the notebook computer by camera unit 14. The user selects the telefax 
application from the application programs and defines a receiver for the 
message. Next the picture of the notes is transmitted as a bitmap and a telefax 
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message from the mobile organiser's memory unit via cellular mobile phone unit 
17 comprising a telefax modem. Incoming telefax messages are received in a 
corresponding manner via cellular mobile phone 17 and stored in the mobile 
organiser's memory as bitmaps. After the picture is ready, it is output on 
display 9 of the mobile organiser by means of the telefax program. All the 
images stored In the mobile organiser's memory can be viewed on the display 
using an operating program which applies the said bitmap. 

When a user interface based on camera untt 14 is integrated in connection with 
the notebook computer and especially its housing 1, obvious advantages are 
accomplished. With such camera unit 14 the user can scan different written 
and/or drawn information into the memory of the notebook computer quickly 
and easily. The use of camera unit 14 is faster and easier than writing with a 
pen, for Instance. Information on business cards, as already mentioned, printed 
material and hand written notes, etc., can be scanned into the memory of the 
notebook computer by using camera unit 14. 

Figures 7 and 8 show a notebook computer 27 according to the invention, in 
which keyboard 28 for writing texts and digitizer pad 29 can be installed 
replaceably. Figure 9 shows the notebook computer according to Figures 7 and 
8 in which keyboard/digitizer pad 30 is turned against the display of the 
notebook computer and locked in its place. In this way it is easy to carry 
notebook computer 27 along and to even put it in the pocket. Alternatively, the 
notebook computer can be carried by wrist strap 31. 

Notebook computer 27 comprises essentially the same parts and units as 
shown above in the embodiments according to Figures 1 or 2. Consequently, 
the parts of notebook computer 27 which are visible externally include housing 
1, display 9, keyboard 10, miniature speaker 19 and microphone 20 as well as 
antenna 18 (cf. Figures 1 and 2 and the block diagram in Figure 3). 
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The external keyboard 28 of notebook computer 27 is used for writing, in spite 
of the small size, keyboard 28 comprises all the necessary characters, such as 
letters, numbers and a number of function keys. An advantage of such normal, 
external keyboard 28 is that the user is familiar with the keyboard itself and 
he/she can use it in a conventional way for writing and feeding texts to the 
notebook computer. 

External keyboard 28 Is connected to notebook computer 27 by means of 
connector 32, In the case of Figures 7 and 8, the male part 32a of connector 
32 is in connection with housing 1 of the notebook computer, while the female 
connector part 32b is in connection with external keyboard 28. In addition, 
male part 32a of connector 32 is hinged to the lower part of display 9 or to the 
elongated side of housing 1, whereby it can be turned up by at least 90° with 
respect to the surface of the display so that the keyboard can be turned up to 
cover display 9, as shown in Figure 9, for instance. The female connector parts 
32b of keyboard 28 are pushed to male connector parts 32a in the direction of 
arrows A, as shown in Figure 7, when the external keyboard is connected to 
notebook computer 27. Keyboard 28 is automatically connected to input/output 
controller 5 of notebook computer 27 and to data processing unit 2 (cf. Figure 
3). 

Digitizer pad 29 can be used advantageously instead of the above-described 
keyboard 28 in connection with notebook computer 27, as illustrated in Figure 
8, A similar connector part 32b to that of external keyboard 28 is connected to 
digitizer pad 29, whereby digitizer pad 29 can be installed directly in place of 
external keyboard 28 in a corresponding manner, when external keyboard 28 is 
removed. 

Digitizer pad 29 is based on a known technique. The user can write texts or 
draw figures on viewing screen 29a in the digitizer pad using pen 33, and 
digitizer pad 29 recognises the touch of pen 33 simultaneously and converts 
the drawn figure into a bitmap. The bitmap is shown on viewing screen 29a of 
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the digitizer pad until the user accepts it. After this the accepted digitised image 
is to be displayed on display 9 of notebook computer 27. The functions of 
digitizer pad 29 include an erase function of the drawn figure, which can be 
implemented in a known manner In various ways. For instance, digitizer pad 29 
can Include a function key by means of which the mode of digitizer pad 29 can 
be converted from the drawing mode into the erase mode and back again. In 
the drawing mode, figures can be drawn on viewing screen 29a of the digitizer 
pad, while in the erase mode these figures can be removed in a desired way. 

An advantage of digitizer pad 29 Is that texts or figures can be written or 
drawn on it almost in the same way as on a piece of paper. It is easy to edit 
the drawn figures or texts into an appropriate form using the application 
programs included in notebook computer 27. 

A text or a figure written or drawn on digitizer pad 29 of notebook computer 27 
can be stored later as an image in memory unit 13 of the notebook computer or 
fed to the character/object recognition software for further processing. Hand 
written texts can be converted into ASCII texts by the character recognition 
software, and graphical characters can be converted easily in the same way as 
is done by the recognition software. The operating modes of these software are 
described above in connection with the camera unit. 

The bitmap images or converted ASCII texts/graphics transferred to the memory 
from digitizer pad 29 of notebook computer 27 can be later forwarded via 
telefax or electronic mail services, as disclosed above in the description of the 
invention. The files stored in the memory of notebook computer 27 can also be 
edited by means of external keyboard 28 and/or digitizer pad 29. 

The notebook computer according to the invention comprises a number of 
facilities and/or application programs, by means of which the possibilities of the 
notebook computer can be utilised effectively. Such tools include, for instance: 
electronic calendar, phone list and note pad, fully integrated with each other 
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and to the communications, data collection and data processing functions of 
the notebook computer. The services used most frequently include functions 
related to speech communications, telefax function, electronic mail, paging, 
data bank services and on-line information service connections. When 
transmitting electronic mail or telefax messages, the user can digitise the 
message on the display of the notebook computer and to simply select the 
recipient information from the phone list. The phone list is generally an 
application which offers an easy way to select the address information of the 
recipient for a chosen electronic contact as well as for a possible written letter. 
The user can input address information and telephone number information of 
different people in the memory of the notebook computer by means of the 
camera unit functioning as the data collection device and by means of suitable 
utility functions related to the camera unit. The address file may include 
different additional information, such as a telephone number, telefax number, e- 
mail address as well as other necessary information, in addition to the name 
and address- It depends on the application selected for the notebook computer, 
which information the user chooses from the phone list and connects to the 
message to be transmitted. 

When cellular mobile phone unit 17 of the notebook computer and the related 
cellular mobile phone controller 8 are implemented as a digital GSM system, the 
user can transmit SMS messages (Short Message Service). The user writes the 
message to the notebook computer using the keyboard or a pen on the digitizer 
pad, or the message reading is read by the data collection device such as 
camera unit 14. After the message has been transmitted via a cellular mobile 
phone to a GSM short message centre, it is forwarded to the recipient. The 
recipient is chosen from the phone list or the user inputs it manually. 

An electronic mail message is implemented in the same way as the SMS 
message above, but the electronic mail message may be longer. 
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A device in accordance with the Invention may also be a radiotelephone 
comprising a microprocessor, a display, a user interface, a microphone, a 
speaker, and a camera unit. 

It Is possible to place other cards according to the PCMCIA standard into the 
PCMCIA card slot of the notebook computer. For instance, a hard disc, an 
additional memory and a PCMCIA radio module are viable. The PCMCIA radio 
module provides a possibility to use the notebook computer in all cellular mobile 
phone systems. In this case, only an appropriate radio module card is installed 
in the PCMCIA card slot. 

The notebook computer can communicate with another persona! computer via a 
serial and/or parallel port or via a PCMCIA interface. The Interface between the 
notebook computer and another computer can be implemented by means of an 
infrared link or a cable connection. Infrared link 12 can be used for 
communication between the notebook computer and a PC or other peripheral 
devices. For instance, the writing of a file can be implemented so that the file is 
transferred to the printer by means of the infrared link and then printed. 

The invention is described above with reference to some preferred 
embodiments thereof, but it is obvious that the invention can be modified In 
various ways within the inventive Idea defined by the appended Claims. 
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CLAIMS 

1. A device for personal communication, data collection and data 
processing, which is a small-sized, portable and hand-held work station 
comprising a data processing unit (2); a display (9); a user interface (10, 11); a 
number of peripheral device interfaces (12. 17); at least one memory unit (13); 
a power source, preferably a battery (3); and an application software, 
characterised in that the device also comprises a camera unit (14). 

2. A device according to Claim 1, characterised in that the camera unit (14) 
comprises a camera (14a), preferably a semiconductor camera, and optics (14b) 
connected thereto, which are placed in the housing (1) of the device. 

3. A device according to Claim 1, characterised in that the camera unit (14) 
comprises a camera (14a), preferably a semiconductor camera, and optics (14b) 
connected thereto, which are fitted on a circuit card, preferably a PCMCIA card 
(15) which can be connected to the card slot, such as a PCMCIA card slot (16), 
of the device. 

4. A device according to Claim 2 or 3, characterised in that the device also 
comprises a cellular mobile phone unit (17). 

5. A device according to Claim 4, characterised In that the equipment 
required by speech communications, such as a microphone (20) and a speaker 
(19), contained In the cellular mobile phone unit (17), are fitted in the housing 
(1 ) of the device. 

6. A device according to any of the preceding Claims, characterised in that 
the device comprises a replaceable keyboard (28) and a digitizer pad (29). 

7. A device according to any of the preceding Claims, characterised in that 
the device comprises an infrared link (12) for data transmission between 
external devices and the device. 
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8- A circuit card, preferably a PCMCIA card which can be fined to a card 
slot, such as a PCMCIA card slot, arranged in connection with a device 
intended for personal communication, data collection and data processing in 
particular, characterised in that a camera unit (14) is fitted on a circuit card 
(15), comprising a camera (14a), preferably a semiconductor camera, and 
optics (14b) connected thereto, and an image processing unit (14c). 

9. A portable radiotelephone comprising a solid-state camera unit, a user 
interface, a display for presenting information received by the camera, and a 
microprocessor adapted to control the operations of the camera and to process 
Information received from the camera. 



Patents Act 1977 

Exai er's report to the Comptroller under Section 17 
(The Search report) 


Application number 
GB 9509961-0 


Relevant Technical Fields 

(i) UK CI (E&N) G4A (AKS, ADT), H4L (LECX), H4K (KFH) 

(ii) Int CI (Ed.6) G06F, H04Q, H04M 

Databases (see below) 

(i) UK Patent Office collections of GB, EP, WO and US patent 
specifications. 

(ii) ONLINE: WPI 


Search Examiner 
M J DAVIS 


Date of completion of Search 
28 JUNE 1995 


Documents considered relevant 
following a search in respect of 
Claims :- 
1-7 


Categories of documents 



X: Document indicating lack of novelty or of inventive step. P: Document published on or after the declared priority date 

but before the riling date of the present application. 

Y: Document indicating lack of inventive filep if combined with 

one or more other documents of the eame category. E: Patent document published on or after, but with priority date 

earlier than, the filing date of the present application. 

A: Document indicating technological background and/or state 

of the art. &: Member of the same patent family; corresponding document. 



Category 


loenuiy oi uocuiueni anu rcjcvaiu paaaaj^eo 


Relevant to 




claim(s) 


A 


BP 0526802 A2 (ALCATBL) whole document 





Dilabase^Thc UK Patent Office database comprises classified collections of GB, EP, WO and US patent specification* as outlined periodically la the Official Journal 
(Patents). Tbe on-line databases considered for search are also listed periodically in the Official Journal (Patents). 



T2 - 21067 w Page 1 of 1 



UK Patent Application „».GB ,,,2308486 „ 3 ,A 



(43) Date of A Publication 26.08.1997 



(21) Application No 962C13&4 


(51) 


INT CI 8 

G09F9/35 H04M1/22 


(22) Date of Ring 21.12.1995 








(52) 


UK CL (Edition 0 ) 

GSC CA342 CA363 CHX 




(71) Applicants) 






Noxn moous rnonos urmcoa 


(56) 


Documents Cited 


(Incorporated tn Finland) 




Nona 




(58) 


Field of Search 


P.O. Box 88, SF44101 Sale, FMend 


UK CL (Edition 0 ) G5C CHA CHX 


{72) Inventorfe) 




INTCL* GQ9F9/95 




ONLINE: EDOC WPI JAPIO 


Mtto VaQo Tapani ffatttnnen 




Jeakfao SamuliVenttaa 






(74) Agent and/or Address for Service 






PhBq» Roy Sfingaby 






Nokia MobBa Phones, St Georges Court, St Georges 






Road, 9 High Straat CAMBERLEY, Surrey, OU15 30Z, 






United Kingdom 







(54) Display apparatus for hand held equipment 



(57) A display apparatus for mobile telephones and like hand held devices comprises a light source 4 r a liquid 
crystal display 5 and a screen 6 onto which the Image from the liquid crystal display is projected. The screen Is 
translucent end magnifies the image. The screen may be at least partially reflective snd be constituted by a 
keypad* There may be two or more light sources differing in colour. 
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At least one drawing originally filed was Informal and the prim reproduced here te taken from a later filed formal copy. 
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DISPLAY APPARATUS 

This invention relates to display apparatus. 

LCD (liquid crystal display) units are commonly used in hand-held equipment. 
In their normal form they comprise a twisted nematic device with a mirror 
behind. However, they have several disadvantages. For example, in confined 
spaces the size of image that can be achieved is limited by the need to fit 
connections around the sides of the LCD unit. It is also desirable to reduce the 
size of the display unit to leave more room inside the equipment without 
reducing the size of the image. 

According to a first aspect of the present invention there is provided display 
apparatus for hand-held equipment, comprising a display means adjustable to 
vary the transmission of light therethrough and a light source for transmitting 
light through the display means. The display apparatus preferably comprises a 
screen for receiving light transmitted through the display means. 

According to a second aspect of the present invention there is provided display 
apparatus comprising a display means adjustable to vary the transmission of 
light therethrough, a light source for transmitting light through the display 
means and a screen for receiving light transmitted through the display means. 
In this aspect of the invention the display means is suitably for hand-held 
equipment. 

The light source is suitably located behind the display means. The light source 
is preferably a substantially localised light source. Preferably the apparatus is 
arranged so that a divergent beam of light is transmitted towards the display 
means and/or the screen. The light source preferably projects light through the 
display means. 
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The apparatus may have more than one light source and suitably those light 
sources may each emit different colours of light from each other. 

The display means suitably has an active region that is adjustable to vary the 
transmission of light through the display means. The active region is suitably 
planar and spaced from the light source. The transmission of light through the 
display means or any part of it is preferably adjusted electrically, suitably by a 
control means of the display apparatus, which is coupled to the display means. 

The screen is suitably located at or near the exterior surface of the hand-held 
equipment. The screen is preferably arranged so that an image generated by 
the display means is displayed on the screen. The image is preferably enlarged 
In comparison to the corresponding pattern at the active region of the display 
means. The active region of the display means is suitably spaced from the 
screen to allow for magnification of the image. The screen may be translucent 
so that at least some of the light from the light source that has passed through 
the display means may be transmitted through the screen after passing through 
the display means. Alternatively, the screen may be opaque and may 
preferably reflect at least some of the light that has passed through the display 
means. At least part of the screen may be integrated with or constituted by at 
least part of a pressure-sensitive input means such as a keypad. 

The display apparatus may be integrated into a self-contained display device. 
The display apparatus is preferably adapted to be contained in the hand-held 
equipment. The hand-held equipment is preferably a hand-held device such as 
a portable telephone. 

The present invention will now be described by way of example with reference 
to the accompanying drawings, in which: 

figures 1 to 5 and 9 show schematic cross-sectional views of hand-held, 
portable telephones; and 
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figures 6 to 8 show schematic external views of other hand-held, 
portable telephones. 

Similar parts are given the same reference numerals in each figure. 

Figure 1 shows a hand-held, portable radio telephone 1 having an outer casing 
or body 2 and including display apparatus shown generally at 3, The display 
apparatus comprises a light source 4, a display means 5 and a display screen 6. 
Transmission of light through the display means is adjustable by control means 
7. The light source is located behind the display means (as seen in the viewing 
direction). It can transmit light, as indicated by beam 8, through the display 
means (from one side of the display means to the other) to the screen 6 when 
at least part of the display means permits light to be transmitted through it. 

The light source 4 is an LED (light emitting diode). It could be any other 
suitable light source, for example an incandescent electrical bulb. As illustrated 
in the figures the light source is localised, notably in a plane normal to the 
general direction of beam 8, In the embodiment of figure 1 this is also the 
plane of the display means and the screen* 

The display means is, for example, an LCD unit. The figures illustrate a twisted 
nematic LCD unit 5, having a generally planar active region of liquid crystal 
molecules encapsulated between transparent plates 9, 10. In the conventional 
way electric charges can be applied between electrodes 11a, 11b and 12a, 12b 
to vary the polarization of light passing through various parts of the unit. In 
conjunction with polarizers 13, 14, which are to be regarded as part of the 
display means, this has the effect of varying the transmission of light through 
various parts of the unit, in a pattern defined by the pattern of the electrodes' 
locations. The polarizers can be in the form of film sheets. They can be 
located near the plates 9, 10 (as illustrated in figure 1) or nearer to the LED or 
the screen (as illustrated in figure 2). The LCD unit does not include a rear 
mirror as is present in the prior art described above 
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The control means 7 is a processing unit coupled to the LCD unit by connectors 
15 arranged in the conventional way at the edge of the unit. 

The screen 6 shown in figures 1 to 5 is a sheet of rigid, translucent material 
(for example a suitable plastics material) located at the exterior surface of the 
telephone. Light from the light source that passes through the LCD unit is 
projected to the rear of the screen to form an illuminated image on the screen, 
visible from the front, corresponding to the pattern of light transmission through 
the LCD unit. The translucent screen diffuses to some extent the light received 
from the light source (either because of its internal structure or because of 
surface roughening), so that from the outside the translucent screen appears 
bright in regions where it is lit by the light source. The translucent screen also 
has the aesthetic advantage that from outside it is not possible to view the 
interior of the telephone accurately through the screen. The screen could be 
opaque in regions where the image is not to be displayed. 

The image formed on the screen is magnified in comparison with the 
corresponding pattern at the active region of the LCD unit. This results from 
the optical arrangement in the display apparatus. In the direction of the light 
beam the active region of the LCD unit is spaced from the light source and from 
the screen. One way to achieve the magnification is then by causing light from 
the LED to be dispersed in a divergent beam between the active region of the 
LCD unit and the screen. The light source itself may emit a divergent beam, as 
in figure 1 . Alternatively, or in addition, light directing means such as lenses or 
mirrors may be located between the light source and the active region of the 
LCD unit or between the active region and the screen and used to direct a 
divergent beam. Figure 3 illustrates the use of a magnifying lens 16 located 
between the active region of the LCD unit and the screen. 

In comparison with conventional display apparatus the magnification allows a 
smaller LCD unit to provide an image of the same size. This leaves more room 
inside the casing of the telephone. Also, the screen and the image on it can 
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extend close to the edge of the telephone, whereas in conventional display 
apparatus room normally has to be left for the connectors at the edge of the 
LCD unit. 

Other arrangements of display may be used. Figure 4 illustrates a mirror 17 
which divides the light beam 8 into beams 8a, 8b. The divided light forms 
images on separate screens 6a, 6b. More than one light source 4 may be used 
to project light through a single display means, as illustrated in figure 5. Each 
light source may emit light of a different colour from the other{s) to produce 
images having portions of different or mixed colours. A divider, for example in 
the form of a slat 18, may be used to separate light from light sources into 
distinct beams of light. 

Figure 6 illustrates an embodiment in which the screen 6 is transparent, and 
acts as a lens, and the display apparatus projects the light to form an image 
that can be displayed on a surface distant from the telephone 1. A keypad 21 
is provided in the normal way on the face of the telephone. 

Figure 7 illustrates an embodiment in which the display apparatus comprises an 
opaque screen (or cover) hinged to the end of the outer casing of the 
telephone. In its closed configuration 19a the screen shields the remainder of 
the display means. In Its open configuration 19b the screen provides a surface 
20 outside and spaced from the main body of the telephone on which an image 
can be projected. The screen reflects at least some of the light that passes 
through the display means so that a user can see the image on the screen. The 
screen could be movable with respect to the body of the telephone in other 
ways; for example it could be slideable from one configuration to the other. 

Figures 8 and 9 illustrate embodiments in which information is displayed by the 
display means on a keypad of the telephone. In these embodiments the 
keypad , or at least part of it, constitutes the screen. The displayed information 
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could, for example, include information relating to the functions of the keys in 
the keypad. 

Figure 8 illustrates an embodiment in which the display apparatus is integrated 
with the telephone's keypad 21, A keypad 21a is provided on the interior 
surface of the movable screen 19 and connected to the processing apparatus in 
the body of the telephone by flexible connectors. The display means can 
display information on the surface of the keypad 21a by shining light through 
the display unit and on to the surface of the keypad. The keypad 21a reflects 
at least some of the light so that a user can see the Image. A conventional 
keypad 21b Is also provided. Some regions 19b of the screen do not overlap 
with the keymat. Some regions 21c of the keypad do not receive the image. 

In the embodiment of figure 9, the display apparatus is integrated with a 
keypad 21 in the body of the telephone and light is projected through the 
keypad. A translucent, flexible keymat 22 made of plastics material, and circuit 
tracks 23 for the keypad, are arranged in front of a rigid, transparent (or 
translucent) rear support 24. Circuit areas 25 are provided on the rear of the 
keymat. The circuit areas are associated with pressure-sensitive zones 26 of 
the keymat. In the conventional way, when a user presses the keymat in a 
pressure-sensitive zone a circuit area 26 in the region of that zone touches the 
circuit tracks 23 and makes a circuit between them* Because the keymat is 
translucent and the support is transparent an illuminated image can be 
projected through the support by the light source 4 and the display means 5 
and formed on the keymat. The image may be formed on a screen under the 
keymat: in that case the rear support 24 may be translucent and may receive 
the image and the keymat may be transparent. Overlapping the display and the 
keypad may allow the size of the telephone to be reduced. 

For aesthetic reasons there is a need to make the circuit tracks as unobtrusive 
as possible. The boundaries between the pressure-sensitive zones may be 
marked by opaque lines on the keymat under which much of the length of the 



circuit tracks may pass. Alternatively, the circuit tracks themselves could mark 
the boundaries of the pressure-sensitive zones by blocking light from the 
display means to the boundaries. Alternatively, the tracks may be as thin as 
possible. 

In the embodiments of figures 8 and 9 the display means can display an image 
on # near or, in general, associated with the touch-sensitive zones of the 
keypads. The image may give information relating to the current functions of 
the touch-sensitive zones and may be varied from time to time. This is 
especially useful if the touch-sensitive zones constitute soft keys. In that case 
the appearance of a soft key, or the region near or associated with it, may be 
varied by displaying indicia relating to the soft key's function - for example the 
word "menu" or a suitable icon. 

In view of the above description it will be clear to a person skilled in the art that 
various modifications may be made within the scope of the invention. The 
invention may include any novel features or combinations of features disclosed 
herein either explicitly or implicitly and any generalisations thereof irrespective 
of whether they relate to the invention as claimed or mitigate any of the 
problems addressed by the invention as claimed. 
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CLAIMS 

1 . Display apparatus lor hand-held equipment, comprising a display means 
adjustable to vary the transmission of light therethrough and a light source for 
transmitting light through the display means. 

2. Display apparatus according to claim 1, in which the display means has 
an active region which can be adjusted to vary the transmission of light through 
the display means. 

3. Display apparatus according to claim 1 or 2, comprising a screen for 
receiving light transmitted through the display means and displaying an image 
resulting from that light. 

4. Display apparatus according to claim 3 as dependant on claim 2, in 
which the image is magnified in comparison to a corresponding pattern at the 
active region. 

5. Display apparatus according to claim 3 or 4, in which the screen is 
moveable with respect to the body of the hand-held equipment for displaying 
the image. 

6. Display apparatus according to any of claims 3 to 5, in which the screen 
is located at the exterior surface of the hand-held equipment. 

7. Display apparatus according to any of claims 3 to 6, in which the screen 
comprises a translucent region. 

8. Display apparatus according to any of claims 3 to 6, in which the screen 
comprises a region that is at least partially reflective. 
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9. Display apparatus according to any of claims 3 to 8, wherein at least part 
of the screen is constituted by at least part of a pressure-sensitive input means. 

10. Display apparatus according to any of claims 3 to 9, comprising at least 
two screens and light directing means for directing the light to the screens. 

1 1 . Display apparatus according to any preceding claim, comprising at least 
two light sources. 

12. Display apparatus according to claim 11, in which each light source emits 
a different colour of light from the or each other light source. 

13. Display apparatus comprising a display means adjustable to vary the 
transmission of light therethrough, a light source for transmitting light through 
the display means and a screen for receiving light transmitted through the 
display means. 

1 4. Display apparatus substantially as herein described with reference to the 
accompanying drawings. 
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